A continuous and direct assay to monitor leucine-rich repeat kinase 2 activity.
Leucine-rich repeat kinase 2 (LRRK2) is a multi-domain enzyme displaying activities of GTP hydrolase and protein threonine/serine kinase in separate domains. Mutations in both catalytic domains have been linked to the onset of Parkinson's disease, which triggered high interest in this enzyme as a potential target for drug development, particularly focusing on inhibition of the kinase activity. However, available activity assays are discontinuous, involving either radioactivity detection or coupling with antibodies. Here we describe a continuous and direct assay for LRRK2 kinase activity, combining a reported peptide sequence optimized for LRRK2 binding and an established strategy for fluorescence emission on magnesium ion chelation by phosphorylated peptides carrying an artificial amino acid. The assay was employed to evaluate apparent steady-state parameters for the wild type and two mutant forms of LRRK2 associated with Parkinson's disease as well as to probe the effects of GTP, GDP, and autophosphorylation on the kinase activity of the enzyme. Staurosporine was evaluated as an inhibitor of the wild-type enzyme. It is expected that this assay will aid in mechanistic investigations of LRRK2.